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verging Rays 3 when the Point to which ＋ Corbeſ . 
ges, is nigber to the Giaß, than the Ty Virtual 
ns . 2 *4j>* 


r 


As es the Virtual Focal length, * thi 
Diſc ol this Point of Conyergeney from the Glab, is 
Virtual Focal lengtlr z ſo is theDiſtange of this Point 
x vergency from che Glaſs, to the diſtance of the re- 
"os Focus or Poipt where this Ray croſſes the Axis. 


P ROB. 6. 


Ts 5 the Reſpefiv . Virtual Focus or Point of ee, 
| 2 $ expos'd fo Diver ging A 


NUL EK. 38 


. asche Oe hom theGlaks, 
and the a Focal length, 7 


* = 
_ 


' $7 
$653 — 


% a7; — e 8 ** £5 
p N - trons Ve 
Wk 2 e 1 
- \ be ot * 
9 ye * 


5 wes, yok Ir 
8 be abfalureVirwal Foctklength 3 f&is theDiſtance 
bee); the Glaſs, to the Diſtance of the 
2 Virtual Focus, (or Point of Divergency) from Wil 7% 
the Als. 

Nie. That b Focus or Virtual Focus, 1 mein the 
- abſo'ute Focus, or abſolute Virtual Focus, made by Pa- 
_rallel Rays falling in a Convex, or Cor.cave-Glaſs, 
F- oi r PRO B. 7 a 


"A General Rule, 10 find the Focus, either ' Real or Virtul of 


any Meniſcas Glaſs, the Semidiameters of whoſe Convexity 
and Concavily being unequal. | 


. As the Difference of theScuddicaroters, | ie to eitherof 
ghoSemidiamerers, whether of the Convexity or Cou- 
Cavity; ſo is the Diameter of the other Surface, to the 

1 length, Real or Virtual. 
Nate 1. L hat if the Sewidiameter of the Concave 7 
Surface be greater than the Semidiameter of the Conyer, 
the Glaſs has a real Fos. But. 
2. If the Setidiameter of the Concave, be leſs than 
- the. Semidiameter ehe Copen the Glab bas only. | 
Virtual Focus. fr 
3. hat if both the Sapeh ces bars the ſame Diame | 
ter, the Ray that falls thereon Parallel to the Axis; aficr 7 
its paſſing the Glaſs, proceeds again Parallel. ( 
Thus om Single Convex = W. iy well | 
Before I tfeat of Compound Glaſſes, ſay ſomething 
- ofPhin Glaſſes. Concerning whieh, Obſer ve | 
I. That a Ray of Lightcfalling/Perpondteufarly ons g 
plain Glak, poſſes:through unreftaQed : Bur al nl 
3 ned Rays areretracted; - 
2. That a Ray df light Kaling inclined on a plain 
_ Glaſs, Kepler tells us, That under 30 ees of Inclina · 
tidn from Ait to Glaſs, the Angle of RefraQion is + of 
_ the Inctifiation; arid therefore the Refracted Angle is2, 
of the Irclination. Whareſbre we lay down the fol- 


— 
- 


lowing, Proportiens; a8 confm d by Experi- 
ments, ä moſt Opti PRO 


* 5 n mus 


chap n.- 


_ Dioptrics., * "ma 
: p R O B. & * my 
1 fu the Refracted Angle, of a Ray rela fm. Ain 
to (a Plain) Glaſs. | 


ET EE 95 
* 


ap The RU L E, 
As 3 to 23 ſois the 88 nee u > 
Retr Angle. ̃ 4 . 
| PROB. o. | 


no th nl hain, v nb om 
Air to (a Plain) e * 


ou: As 3 to 1, fo i the Ange of Ilination, tothe Ak 
the MW gle of Refraction. | : 
p ROB. . 


e To find the Refracted An f 4 06 
ex, Kid. ) Glaſs to Air. os 5 5 7 rling from 


Wy | The R 9 2 z. 

148 to 3; fo is the Angle of, eden to > the , 
ed Angie. 03 5 th. 
De- ; P R O. B. 11. 


der 7, find the 4 angle of Refracti 
2 25 Glaſs . 1 15 aalen, of 4 Ray Proceeding * 


les, - 

ing de RUE E. 

| * 1 to 3 50 is che Hage of Inciationy to the we 
m2 i gleof Reffaction. 


cl. But the Learned Sir Naar Newton diforand by maſt” 
accurate Experiments, that theſe Proportions of Kepler laid 
down in Prob. &, 9, 10, andi I,) were not (: ufficiently exact: 
Nas For Des Cartes "firſt found, That Refrattivnt were not to 
be meaſured hy the Proportion of Angles, but by the 
T1 Proportion of Sines; ( See his Dioptricks, C 2, Sect. 7) 
ol and therefore Sir Iſaac Newgon apply d hi If to diſcover _ + 
en. the — peath ws the" ace" 2 n down theſe 


*% 
* 


or nearl a, I ſo is the 
5h plu pion Yo wg $ of the 
. Ang! gle. 1 3 of 
4 PROM 43. 
| Iſilue the gth Problem more ena. | 
8 The R UL E. 
. 1933 ſo is the Sire oi the- Angle of Incli- 75 
4 to the Sine of the Angle of e n Di 
| pI 080 «T7 cel 
$ va thetemb e - 3 
1 The 3 Ba 
920; 8 as; 587 ſo i II th 
Fe 100 th ths Sine of Re. In 
8 | 18. L 
rg 1 y 1 


| * eee Problent net ex 
5 be R UI E. 

„ 107 to 300; ſo is the Sine oß the Angle of Indli- 
Wi mation, to the Sine of Angle of RefraRions// 1,7 © 
5 eee, treat of eee 
. PRO Bl. 16. | 

 *% lengths of 2 Conve-Gliſes e the 1 5 
1 as nh ofa Cn ſhorter ,,.. at am giuen Diſt nce leſs 
"5 thr wy longer z. Id find the Diſtance of | the Compeund 
=. (ONO Bale) framdhe ſhorter Glaſs... 
12001 A5 © The NUL A. e Heider 


Af Iz 2 22 * 4 92 r ; 


Focal! ſhorter Glaſs irie de 
— ge BEL 0s . 


t 
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„ th =... 
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NOTES, 4 n is 
Chap Dioptricts "hee" 
Difference between the · Focal length of the longer and the 
— — ix to the Difference between the Eval Fa, 
length of the longer, and the Glaſſes" Dlſtance; ſo is tb 
Focal lengtlof thè ſhbrterGlaſs,totheDiſtance of the Comm 
you Nane diltinBaſe rom rhe thorter Glaſs,” | FI 
A Cinvez-Glaſs being given, 5105 4 2 * 4 228 We” 
Sphere, the Concave placed * the Canuex, gt 9 
any Diſtunce leſi than the B 2 of the Conve r: 10 * 
fd the place tbe c (er aiftind 4)... i 
of theſe tyo Glases. \ 
The R JE. 1 
From the Focal length of theConvex, (ubtra8 chelate” 4 
Diſtante, marke the difference. Then fay, as the K- k 2 
ceſs of the Focal length of theConcave above this Uſerihee. ff 
e | 
to*'t iſtanc t Fotus 1 
Baſe) you W | . „ 
| P ROB. 718. . e fry Ol 
Aras 8 of s Conve rund 4 Contave Gla 5 bein 
"hp the: Concave e plated. fo the Object, 4005 
4 the Cunuer; 5th the Sun of the Conrave's le. 
and Glaſs's Biſtance may be preiter than the Focal 22 
the Convex; and this Diſtume of the Glaſſes being. zi 
alſo, to find the Diflance tet _ . Belt. <& r. 
Patin ae ). from 25 | 


Te | 

Pod tl Sam of ihe FORT: Se e þ and 1 
ce of _ the Glaſſes, ſubtract the Focal length of 9 
ur Conver, uit the Dfference. Then ſay; A 
As'this Difference, is tothe Focal length of the e J 
ver; ſo is the Sum of the Concave's Focal length and 
Glas Diſtanec, to the Ditance of the Compoand Foros, 3B 
from the Convex, .Y 
PRO B. 19. 


many times ih een pt an OBeft is 7 


3 1 Teleſcope, confiſing of at Conde %. 
7 ard 4 Convex Eye-G laſs. 


as 
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9 
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* 


% mee * hogje ee 


Divide: the] Focal — 5 of the 3 Rp he by ch the 
Focal length of the Eye-Glaſs,the Quotient is theAnſwer, * 
Fax, as the Focal length of the Objea-Glafs, is to the 
Focal Teng of TO Eye-Glaſs 3 ſo is the apparent Di- 


BY * a . an Object to the bare * to its 1 


through ſuch Teleſcope. 
8 Example. 


"A Teleſcope conſiſting of a 12 Feet Objed-Glab, Ind 
a 3 Inch Eye-Glaſs, will magnify; 48 times, or make 
the Obje& 48 times bigger ea it does to the 


bars Bye. 
P RO B. 20. 


Te 55 "the Angle receiv'd ba Tekeſeop of the foregoin 


os ination. W 
The R TU L E. 1 
as 'the-Diltance between the ObjeA-Glaſs and the 
Eyc-Glafs, is to half the breadth of the Eye-Glaſs; ſo is 
| Radius, tothe Tag halfthe 9 receiy d. 
n the Di 92 Fe 'Objet projefled 
Hoe SPY eofan 0 ojecte 

KJ inthe diſtin Baſe PE Gamer ll. Proj F 
web find the: reſpective > Focus of the Glaſs, by Prob. 


2. Then fay, as the Diſtance of the Object from the 


| Glaſs, is to the Diſtance of the Image from the Glaſs, 
(which Image is always in the reſpective Focus; ) ſo is the 
Diameter of the Object, to the Diameter of the Image: 5 
ee DAOks Ul 8 
1 boo 7 the apparent: mtr an ale 
As magni Ys 'dby-a re ings We Micreſcepe. 


BY was Flche, i the <Focalengrh of the cl, the 
3 is the Anſwer, 


75 P R O B. 2 23. 
many times the apparent bone an - 


"Ys be many times the Obja& . 
the diſtin& Baſe, by Prob. 21. I hen find: (by Prob. a. 
how many times of the Image is magnify d by the Eye- 
Glaſs; Multiply one * by the other, the ; 
rnd A Anſwer. wt „ +; 20] 


4 = 9 
1 — — 3 * * 
8 Wen — FFF Ph. 


5 eee 
8 PR OB. 1. 

The Diameter and Weight of one piece of Ordumce being gi 
ven; Tofind the Neigbt another Piece of Ordnance (of 
the ſame Metal and Shape,) Wheſe Diameter is alſo given. 

The R UL E. 
Say, by Triplieate Proportion, (See Bock 1. Chap. 16) 
0 the Diameter of the Piece whoſe weight is known, 3 
$ to the Diameter of the Piece whoſe weight is fought 5 ſo 5 
n eee en fought. N 
gy P RO B. 2 
erke tke Diameter and welgbt of a Brafs; or Tron, Frere 
s Orquantes; to fund the Weight of an Iran,or Braſs; Piece of 
the ſame Habe, whoſe Diameter is alſo given. 


en | | IM =: 
"The RULE. TD | E 
 - 


GY  & - WF. WV ww 


Lu 


1 


e ek EE on e 
| if ndthe Weight: (by Probs 2.) a8 if it weee'the 
: ſame Metal with that whote: weight is given. Then; if | 
the 7 N of a Braſs, or Iron, Piece bo ſouglit; ſays As, - 
| 1822 
f Us: 16 7: * 50 ſo e to the Weiche 
e N : 

c Quinto Prod dea of hy vel Fort” 

75 pg either *Braſs-or Iron; the Weight of the" 

un being giv do. ASI v 22 av? ac Hei: . 

7 WW Wie 1. That 2Gun isdlid 0s bo well Pomify*d; weben | 
| the Thickneſs of the Metal at the Touch-hole, 4s is equal: 4 
e 5 +: eee of the Bore. . That 9 


1 2 
4 7 0 * by 
: "2 9 7 2 -- 
2 To — « - A "6 2 
& FN — $ 1 - 2 1 
= 5 o 
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E 
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8 * th 
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bee e ee 4, 


.- Ounces of Powder to every Hundred Weight of etal 
in che Gun, This being Premis d, this is 


| The RULE, 
| Maltiply the weight of the Gun by for Iron, and 


4 * 2 e. Braſs Guns the Product is the Ounces of Powder 


* divided dy X0vrings| it into Pounds, | 
PROB. 4. 


To fad the Quantity of Ponder, for the Charge of a Gun 


not truly Bor d. 
mn KUL E. 
Firſt, find (by Prob. 3.) the Quantity of Powder for 
* Charge, ſuppoſing the Gun to be truly bor d. 
"Secondly, Take the Diameter of the Metal of the 
Piece at the Touch-hole call this the greater Diameter. 


Also, add the Diameter of the Bore, to double the 
thickneſs of the Metal at the thineft fide, call this the 


lefler Diameter, 
Thirdly, Say, Y T riplieate Proportion) as the 


5 Greater Diameter, is to the leſſer Diameter; ſo is the 
Quantity of Powder (before found) for the true Bore, 


* the Quantity to be allow'd to the falfe Bore. 
| P R O B. 5. e 


Ne the Diameter of the Bore of one Gua,- 1 its 

2 of Powder :. To find the Quantity of Powder, for 
Charge of any other. Com,” Nt 15 * 

51 alſo given. | 

ie. rer The R U. L 2. + * 

8 855 Tiiplicate Proportion) as the Viancter 

of the 2592 ther. Goo whole Charge is known, is to 

the Diameter of the Bore of the Gut: whoſe Charge ts 

ot ſo is the Cl of Powder known, — . 

ſought. But, Note, This Rule ſuppoſes the 


2 rtion „ 2 of the two Guns, 
3 tha: 5 ee c ner] 
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= Eu F — , | 1 
* . . j * "3 r 4 
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; 2 ADL * 
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p ee * 0 
2. To fird' hich they have. the Fs Prog = | 
or their Weights, as betwixt the Diameter of their "3 
ZBores; Work by Prob. 1. thus, — Say, (by Triplicate- IJ} 
Proportion) as the Diameter of the Bore of the Piece, 
whoſe Charge is given, is to the Diameter of the Bore' © 
of the Piece, whoſe Charge is ſought ; ſo is the Weißt 
of the former to the Weight of the later. If ts 21 
Weight of the Gun whoſe Charge is ſought, be 8 "SY 4 
as is found by this Proportion; then the Anal | 
the firſt Section of this Problem, finds the Charge of 
Powder ſought ; But if the Weight be not the ſame as 
is found by 8 Proportion; then, to find its due Charge, 
ſay, as the Weight of the Gun, found by this Pro» 4 

rtion, is to its true Weight; ſo is the Charge f 

owder, found by the Analogy in the firſt section of 
this Problem, to the true Charge of Powder ſought. © 

3. And if there be a ſtronger Powder than the 3 
by ſuch Proportion (ſuppoſe) as 5 to 2, then to find how _. 3 
much of this ſort will charge a Gun: ſay, as 5 to 23 ſo  % 
re HER ihe Cargo io Get OE 
gion NN. 


v R O B. 6. N 
To find how much of every kind of Metal is contain 4 ey 
: Braſs Piece of Ordnance. 


is a uſual thing for Gun · Founder, for every 10 J 
Pound of Copper, to put in 10 Pound of Latten, ande 
8 Pound of pure Tin, Now, "ſuppoſe this to be — i 
| conſtant Rule for their Mixture, then ſays as 118, (te 


Sum of the Parts, 106 10 and 80 ee 


8 ; 1 
& is the whole Weight of the Guo, to the Pounds of 'Y | 


Latten reimt therein, - e eee OR 


Tin 


13 > . 4 - 7 | 4 25 * 
eg nd of each rain, i cog 1 
3 of Powders - 

Powder, in this, Age 1 eee v ede h. 12 parts 
| itre, 3 Parts Ages bc and 2 Parts of Sulphur, 

Ws Teng this. the conſtant Pioportion for the 
ixture ; then Hay, as 17, (the s ol the Parts 1, 3 


; fois the nhole Weight. (in Pounds) 


255 „ -Nitre 
= Pander propos, i the rene 1 Coal.. Tem 

4 — Sulphur ) 
een. e N 
e e RO R 8. 


n Pitce of Or nance, Rude G Breech (in 
A bo bers) is-alſo groen;; 15 

. ee Proof and $ cp ; 
3 | RU E. * 
* h b is to Merken of che Bell in Pounds; ſois 
. the Periphery of the Breech in Calibers, to a fourth. A- 
. 8 96 (a ed Number, ) is to 8, or 6, Cother 
Numbers) ſo is the fourth: 2 fouhd), 2" the 
undd of Powder for Proof, or 


# 228 5 l 0 b i 2 708 

5 te SY 0 B. 9. 1 i 
denken demie King give 
IE ay "1 The. R ULE. . 8 

7 (oy Tripficate Pro ion)as is to t Diameter 
8-1; ſo is 9, to the aa. 

* Oh oC 
"wit " 100, js to the Cube of the Diameter i in Inches ; 
. 145 * the Nauen 3 | 

PROB, 


* 


r the 22 (in N . Iron Bal, f fit FD 
Ges w7 1 : 


28. 5 | 


Chap. III. Gunnery, 
none... FROST e 
To find the Weight" F a Granado Shell, 
The RULE, - 
Firſt find its Weight (by Prob. 9.) as if it were Solid. 
Then put in a Stick at the Fuſe-hole, and take the Di- 
ameter of its Concavity, and find its Weight, (as de- 


fore / as if it were Solid. Subtract this Weight from 


the former 3 ſo the Remainder ſhall be the Weight of 
the Granado Shell ſought. '., . 


PR O B. 11. 5 


To find what Quantity of Powder pil fil any Granado-Shell 
oer Cartridge. 


It has been often experimented in the Tower of Lond 
That one Pound of Powder will fill 31.06 Ct cat 
Inches, This being known, the Proportion wre, 

As 3 1.06, is to 1; fo is the Concavity (in Inches) 


of any Granado-Shell, or Cartridge, to the Pounds * 
Powder that will fil . 


PR OB. 


The Diameter of a Cartridge, and 8 Pounds of Powder 
. that will load any Piece of Ordnance, 8 wane * Tv. 
Ind bow high the Cartridge muſt be fll'd. i 

N ROLE 
Firſt find y Book 2, Chap. 3. Prop, 3.) the Area 58 
the Circle he Cartridge, in Irches. Then ſay, 
As the Area of the Cirele in Inches, i is to the Pounds 
of Powder allow'd for loading; fo is 31.06, to the 
Depth (in Inches) the Cartridge! muſt be filPd, 


PROB. 13. 


To find the Horizantal Range of any Piece ORAL. 3 its 
greateſt Range and Elevation being given. 


The RUL E. | 
As Radius, i is to the Sine of double the Elevation; fo is 
the greateſt RE to "0 Horizontal Range at that Ele- 


n. i 3 P ROB. 
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q * 


"M4 — 1 2 
= __ F 


Tod N the 95 eate 1 z 8 
vation, and e | 1755 


e 22 

As the Sine f dalblethe . e is to Ra, 
-dius : 5 ſo is the 2 I Range, to the 4 greateſt Range, 
TY P R O B. 15. 8 


0 the als Range, and aun ee Range, of « 
£0 Tiece; To find its Elevation. mm ; 


* 1 Je RU TL E. 
85 As the greateſt Range, is to the Horizcetal Ran nges 
oi is Radius, to the Sine of double the Elevation. 
The following Table being uſeful in 88 og 2 I ſhall 
= - with it, put an end to this Chapters | 


[ame of ſeveral! Guns Len. Dia. 
12 'of Ord- Wei ei. [of offs 
ance us'd i in Eng-| in in Chaſe re. 
and. nch. 
25 


8 [2-75 


ulverin at * 
ſilisk at Po- 
| (ver Caſtle, | 


* f Mete. A Mucket-Shot 0 ene is about 720 


hs n 


4 


— 
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Poniſi 


tion of this General 


P R OP o 9 I Ti 0 N. 
To fud all the tines and tnoles, of any Regular Fortificat ions 


© 4 000 rr wt 


CHAP. 


j OE 


of Mi itary- Architefure or F phe 


LE keep to my Title, That which in this e 
will fall under my e will be the Solu—- 


1 


I 


from the Trigon to the Dodecagon; any one of the Lines on- 
ly been given. 


Before I lay down the Rule = bl ving this Propoſitions 
it may be convenient to premiſe theſe , . 
| Sud Namely, | 


That this Projeiticn 


| eee 
Ief chan 1944, diſtin& Problems: ; all ſolvable ufo ons 


Plain, Eaſy, and General Rule hereafter to be laid 


dowa. 


2. That De Fr all along being Brevity, and 
— n e Book- will fwett 5 the LY 


Bulk vs Pocket-Volumn I ſhall (for the eaſier ſolving}. 


ofthis Problem) lay down the following Table, as being 


85 2 


the fame kind, are the ſame, e. g. If the Abgles/ in one 
Regular Tetragonal Fortification are known, they ar | 
alſo known in any other Regular' 

5 they are Gs fame.” This . e 1 


rov'd Proportions of the moſt eminent Engineers, 
t ths Angles in all Regular Fortifications of the 


e. TY 


_— As _ — 


of the Dimenſions 
"T*tragon to the Dt 
? a more than 


1 1 * 1 
* . * 5 


Me TABL 
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the ma of 1 the 
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Tetragonal Forti 


oy WT. 
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Fortification, fron the 


1 Angle being 15 
r i NI 
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| The Names of the Angles. 


dugle of the Polygon. 
JElanking Co the Bulwark. 
Angle ot che Shoulder. 


= 3 


tlcpt. 


D. M. 


1129.0 


7 5:OC: 
L139 


D. M.. 


128.34 
79.17 
114.38 


award Flaoking 4. 
Dutward Flaaking 4. 
Fro iting the Flank. 
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n. 
b 2 > 2 * N 7 EE ry Wk * 
as. 4 . | E 7 
* CY » . = 
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_The Name of the Lines. | 
F 
Front ot the Bulwark. 

OGorge- Line. 

dalt Diam. or the inw. Pol. 
dice of che inward Pol. 
Perpend. of Ditto. 


C'S 


cat 


* 


. 
W 5 
1 
4 * 
S 
3 4 
# 
[ 


Fort 


Side of the out ward Pol y 
der pend, of Ditto. 8 


te. 


22.30 
1 35-0 — 
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R. 10 


a 42. 0 


28.0 
13. 


2435 
$3543 
T 4 


N. 102 


Octa. fOuDu. ccd. [hraOdeLoAE, 


— — — 


42.0 
28.0 
14.12 
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Table, the firſt 


23.0 


42.0 42.0 42.0 | 
28.0 | 28-0} 28.0 | | 
16. 


_ 14.83] 15.42) 15.9 


| 68.62 
68.52 


do. 94 
70.24 


59-24! 72-X 


— — 


$363Þ 06,49] 119-49 
71 66: 72-4] 73-85}. 
. 20e 11354 


27s. 
it 75447 
140.8 


Halt Diam. of rhe outw. Pol. 


93-74,197-5 | 
9&1 92.224. 91-67] 91.21 


gf 1937 


ot the Polygons. 
Flank. * | g n 

Iiead-Lise. 
0 EY * zhoulder trom the Cen e. 
FWecond Flank. xk. 
Longelt Line of Defence. 


* * 
4 * 
3 — - 
£ 1 : - % 1 or 
"= * 
5 2 . * 
Ms 


—_— 


2 
- 
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11.13 


| 17.31 
15.13 


21.841 23-52 


24.1 
— 
18.47 
16.14 


$1174.33 

90-50 
[1132112563] 140-27} 154-6Y 66.37 
2-53 25 26.72] 27443] 28.4 


20550 124.2 1147-59 


12-44} 12.94 13.36 13472] 14.4 
25.87 27-52] 28-10] 28. 29.3 
19.56 20.1 20.79 
| 46774. 17:14] 17-39 


17-56 1 68 


— — 
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221-34] 2.85 


Part of the Preceeding. 
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This is ſufficient for the ati of the Table; n- 
ve may here Obſerve, * ' fee the Angles of all 9 
ar Fortifications (whether greater or leſs,) of the 
. are equal 7; it wilt follow, that 54 of 1944), - 
ready ſolv'd, by means of 7 part « 55 


the Nomber in the Table, eas che Daten 
@ thing, given,) is to the Datum, ſo is the Number 
thi ee reſpeRting the Gum, to the Rueftum' or 

8 

Example. Let it be requit d to make a Regular Tetra- 


2 * 


31. . 5 
In this 1 040 T5 from tea As 635535 
rr nh Table) As FED 
Again, 1 175 34.9 4 3: 14. te Frome of 
the Bul wark FL WA . 
3 ary 23 G3; $35 31:76 4 : 10.753 $-385 the Gorge» 


Lines in the given Fort, will 1 avin the 8 
ſollowing ABL E. Rods. 
The Curtain PR | 
The Front of the Bulwark  — 
The Gorge-Line # 


The Side of the inward Polygon 

The Perpendicular of the inward: Polygon” 

Lind: Diameter of the outward Polygon - 
he fide ofthe outward Polygon 


of on 855 Sons 
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Arbe, Becky, 


"The: Aale this eee out of 
he former Fo of 0 e e after this 


manner. 5 D. M. 

The Angle of the Polys „ In, Oe 
| TheFlanking Angie o ubrark E000 
The Angle Sfche Shoulder . 
I The Inward Flanking Angle 15.00 
1 Outward Flanking Angle 1856.00 
* Angle Fronting the Hank 40 00 


Thus all the Lines and Angles of this Fortificaticn are 
found, So that you ſee here was 14 Problems ſolved 
from that one Datum, the fide of the inward Polygon; 
and all relating to the Tetragonal Fortification, I here 
may be a like Number relating to each of the other Po- 
Fer 5 which increaſe; the Number to 125, all ſolvable 
m the ſame Datum : and there being 15 Lines, each 
% which may be the Darum, it makes up the Number 
of Problems ſolvable by this Rule, 1890. 
: * — necdleſs to ive any 25 Eramples of this 
9 Find, the thing is it ſelf ſo very plain and eaſy, I hall 
BH © therefore (for this time) ws Fe ah ome 
id e * and proceed to | 


# 


6 3 
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c HA f. v. 
Of Civil irehitefiur... 


= Y vil. Architecture, I would beunderfiood to mean, 
that kind of Archite&are which relstes to the 
- building of Houſes, And here what is Pertinent to our 
58 ; noted is the Solution of the following Proe. 
5 4 P R O B. 7. 7 7 
nethof the Timber, Kc. of a N ugre Builfing 
4 * = the breadth of the Honſe Ing grven. 
For the ealier ſolving of t * _, tak the ſol · 
wo Tab. 8 d | 
are 


p 


_— 
. a 
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u 5a 17 a 


7 = 


> Na of os Tinker 
| A oj the Houle.” EIS 
The length of the Rafter + ee A 54 
| [Thelength of the Hip. | + _ I 
Thelenzeh h of the Perpendicular ORs 1 11.180 3 
The Hal f Diagonal 3 OP 8 oy Fg” 14:14] : 


A 888888 88. 


buy Prob. 1.) is to the breadth of the Houſe: fo is the 


15 Feet long, a-d the Collar - Beams 6 Feet from the 
202 628% 2 ROE 


n 


In this Table, the — "of the Hou being 20 
Feet; the length of the Timber, Gt. are as is there 
expr Wherce tis eng to _ ee r : 
Square Frame, by this W — 8 


As 20,.is: to the Prot ay (in Feet) of any _ 1 
Frame; fo is the Number ¶ in be Tr 3 any 
one of the Timber, Oc. n are length of 
that Timber, Ce. 3 2 

"Examp. Let there be 7 — the 93 Frame of > 
Houſe, 40 Feet broad; and let the Raſters be deſi 

to be true Pitch, What muſt the length of the Win, 
and Hips of this Building. 

To anſwwer this Queſtion, I ſay (by the Rule): a2: 
40:15:30 cbe length ofthe Rafters. "Again, iy, 
2s 20: 40 :: 19.02: 36:04; the length of the Hips. In. 
the ſame manner,” the length of the Perpendicular will 
be found to be 22.36, and the half Diagonal 28.28._So 

that you ſee this Problem in 4 . or N 


4 Problems. 
WR 1 0 B. 8 
To fnd the length ef the cia Beams, in Suns un, 4 
at true Pitch. 8 95 9 
o q 


As the length of the Rafters {which my be be nd 

Diſtance from the top of the Rafters to th: Cone. Beam, 

to the lergth ſought, | 72 
Eump. Let the. Frame be 20 Feet wide, the Raſters 


top; what muſt . be? ee gh 2e 17 


* 


; 
* * 
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Se x 


e — ; 

ad the leng 1577 ee ine me, 
6 ends. 3 Rafters” 
S+ > . - The R UT. Z. 


3 ag che length of the Rafters, SE 1. Tben 


ouſes ſo 


isthefYeſgnid Diſtance of the Purloyn from 
. p 


008 remainder add the qth,/or. double the 4th Pro- 
found, cheir Sum ſhall be the length of the 


IM ynſought. r e MON; 
6 * L 221 We P. NO . 4 0 114 27223 
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3 ps 11 eben e problem, it ma 
= be been e to NN That the breadth of Fe : 


OY ? * ks 8 


3 Te che . of half the breadthof the Houſe, ad 
the Square of the Perpendicular tbeir Sum is the 
Sauwart of che \Raftcrs length. Therefore, the Square 
Root being extracted, gives vou the 88 700 of the 


5 be: [466-4 5 
a RO B. 3. 
xb Rifters length being given, To find te Pere 
Ir © tm any Square Frame, 


2 aſſign'd, and then e e e 
3 | So madden 493-4 i Oe 5 


1 + 

= N ” * 4 - * = * 
. 1 % 

—_— + * — 5 
1 . . ” * 


8 & the length of the Raſter, is to the breadth of the 
of the Raſter, to a Ah. Then, if the Houſe 


do Hipt but nt one end, arat bothende, fubtract. the; 
vbr the whole, breadth of theHouſe, from the Remainder; 


7 reg th e length of the Ther ny ee at a 


Sometimes, (as F noted above) the main of tbe 


BEA 9 - Son lah 
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. _ "= 
_ 22. 3x og BO 
=, * 


Bunte of half the breadth of the Houſe; the — 
Root of the Remair der is the Perpendicular ſought. 


.T find the half Diagondl (or diſtance from * Corner to the 


by two, the Square Root of the arg is the half” by 
Diagonal ought, \ - 


| Tifind the ings » of the * Hie, Fane 7 
the half breath of the Houſe ; Dy e n 


; Perpendicular ; the Square Root ol the * bs the 
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From the iare of the Raſter s length, ſubtract the the 
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Square the half breadth. of the Houſe, which Muttiply.- 


PROB. 


"Pitch. | 
+ Firſlfind the le «th of ee Riſers; by Prob. 4. Then - 
to the Sq Square of the Rafters length, 1 the WIGS? oY 


Sam is the length of the Hip. . : 
Otherwiſe, - 
' Firſt find the half Di agonal, by Prob. 6. Then, to 
the Square of the half Diagonal , add the Square of the 


length of the Hip... 8 


: p R O BE. N s. | 
To find the length of the Refters, in a Bevel rune, 
FA Pitch. iy | ; 
The RULE. 


To the KEY of the half breadth of the Houſe * 


Perpendicularly, and not according to the Beveling,) add 
the Square of the Perpendicular; the Square _ of .. 
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makes the Frame longer than the Square from the ſhortelt 


Frame, (taken according to the Bevelling) noting the 
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Whew oh the Belle (i. te 1 how, "much the Be Bevelling 


Corner, and take half thereof. Let this half he 
added to, or Subtracted from, the half breadth of the 


* uf e = T2 1 


Sum or Remainder; Fon if to the Square of this Sum, 


nder you add the Square of half the breadth 
| 4 the Frame, „ the —— 


ab ow cies oye you 1 e Dia- 


WED: >the K PER 11. 1 88 
112 bof the Fips, in. and Hd, 
F "= The RU E. He 
"Firſt find thelength of che Rafter, by Prob, 8. Then 
ah or Subtract, half che Bevelling 10. or from, the half 
breadth of the Frame, (taken according to the Beyelling) 
to the KEE the Sum, or Remainder, add the 
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* 


2 2 5 5 


ly 4 


> ; 


0 > PHBL Ti 
n Son E 


28 


Fru Re half Diagonal by · Prob, 10. Theo, to 


Spare of of the Perpendiclar, add the Square of os 
zer or ſhorter Bal Diagonal te Sore 1 
dene longer on beer in 
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"Gap > VI. | Nautical bite, 251 
this C aſe the Perpendicular is the ſame ee 
the Roof, but the length of the Raſters are unequal: 
Therefore, to find the length of each pair of Rafters, 
the breadth of the Houſe muſt be taken betwirt . 
Feet; and then the Operation is the ame as in Prob. 


Nute 1. That. to the of Timber found b 
theſe Rules, you-muſt add fufheient/le for the * 
of the Raſters, and Tenons of the r- Beams, Ac. 


2. That the length of Slcepers, in all Roofs, are the 
ſame as the Hips: A Sleeper being che ame in the mids, 


ng dle of à Roof, as a Hip at che End. 
lt 3. That dis Jiſficult to. find the Diagonale, and Hips, 
be in Frames Taper and Bevelling, without Sines and Tan- 
he gents, (for I perceive. chat Mr.Brown, in his N 
he Seamot2i's ArchiteBure, goes upon wrong F 
n, od e : oy at this time wave it. 5 
th $i; 8 < i EE os! {5 
* ne, ; ut a 
13 cf A p. . nag . 
Of Nautical Architecture. Fr * — 
pros Architecture, 1 Log ms 1220 of Arc 
itecture, that relates to the 4 5 
| er ata, 1 proceed to * ores 
As 253 2 RO Na e 59; Dt: cs 
U Me als ener e Ship Hun; to build: . 
tber way ſane Thu of any aſpen e 


ter; of 225 2 


55 The 8 * L 2 | % A e 85 ; 
: 5 by Sub- Triplicate Propottion, 3 Book 1 
Chap. 16. 5. 2.) Axthe Satan lere 
of RN Timber are known, is yoo he 
p, the lerigth; of whoſe Timber are ſought 3 ſo is the 


Hd of ey peer n e 3 
1 381 £7 ne 4, 
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1, 233» + 
- Spe de Lass a Feet long by 
wg A a 100 Tun, 44 the 
2 Feet broad at the Midſhip-Beam, and 9 Feet 
- deepin the Hold; and do rack it with the Stem forward 
1372 , and offward y Feet: What mult be the length 
che Keel, breadth at the Beam, and depth in the 
od; and what the Rack forward, a, in 
| A 3 | 
7 3 by . Anſwer. In this Caſe, e by the Rule above 
|  niention'd) "the Extent to I of the Diſtance betwixt 
and 200, will reach from the Dimenſions given, to 
"thoſe ſought, Thus you will find, that for a Ship of 
| 209 Tunt Barthes, 0 of the ſame Mould-with that pro- 
poſed. 
The u of the Keel, muſt be 5-4 Feet, i. e. 
e about 5 Inches. L 
"The breadchat che Midſbip Bear, mull be 25.2 Feet 
. 8 old fa. be 11-34F 
| Depth in the Hold, m 15.34 Feet, i.e, 
11 Feet and about 4 Inches. IF 
a 23 | „ muſt be 15,38 Feet, i. e. 16 Feet, 
1 "x nches. 
© The Rack offwards, muſt be L 52 Feet, i. e. 5 Feet, 
9 , | 
were needlefsts Multiply Examples: thoſealready 
_ given: beirg ſuſſieient, to make the Rule intelligible to 
_ the meaneſt Capacity: Beſides the Reader will find one 
aro more of this kind, ** wean 1. 3 5, 
| d 3 
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the Mull and Barthes of one Sbip; To the Bur 
* = Ship of iow 4g 75 4 
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82 by Ti aan one Ee Chap- 126) 
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Chap, VI. Nantical 4rchitefflars, 253 
depth in the Hold, ) of the Ship whoſe B'irthen is known, 
whoſe Burthen is ſought; ſois the Burthen of the Ship 
known, to the Burthen of the Ship ſought, 1 


1 8 Examflfe. 
m TfaShip whoſe Burthen is 300 Tun, be 75 Feet in the 
ne keel; What ſhall be the Burthen of another Ship, (of + 
in th ag. N N Keel is 100 Feet ? Anſw. 713 
5 un. For the Extent from 75 to 0 wiihggach being 
ve ill tripl'd) from 300 to 71. er; 
DE ON  PROB, 3. 5 
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v » 
* 
= 
: 
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to n | 

of Do find the length of the Main-Maft. 

5 As 5. is to 12; ſo is the Breadth of the Ship at the 
Beam, to the lengthof the Main- Maſt. 


. Eranple, If che breadth of a Ship at the middle * 
beam, be 30 Feet; What muſt be che Length of abe 
Main · Maſt? Anſw. 72 Feet. eo BY 

T find the length of the Fore · Maſt. 

Firſt find the length of the Main-Maſt, by Prob. 3. 

Then ſay, as 6, is to 4; ſo is the length of the Main- 
de to Maſt, to the length of the Fore Maſt. n | 
4 one Exampie It the breadth of a Ship at the Beam, he 20 
5. $ Feet; What muſt be the length of the Fore-Maſt? An.. 
75 Feet, i. e. 57 Feet, and about 7 Inches. 2 
7 . is P ROB. 3 ; 
gu- P find the length of the Miten- Mai. 
„ ‚ Y / ndert e 
Firſt find the length of the Main-Maſt, by Prob, 3. 
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. hen ſay, as 2, isto 1; ſois the length of the Main- 
16. , to the length of the Mizen-Malt, e 
th | | | £8 8 | 2 4 2 
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. 5 
_ Erample. {the breadibofaShip hs Bids 3 
_ oy bs muſt the eh of the en, Anl. 


rauhen, te un hu. | 
a Smith (in his Sea-Man's Grammar) tells ut 
| "Hare chr t muſt always be equal with the Fore- 


Maſt; but ſurely tis a miſtake of the Printer; and per- 
Haps he would ſay, it muſt equal with the Mizen- Maſt; 


for every one knows, that tis oY near ſo long at 
the Fore. Maſt. | 
TS 'PROB. 2 


© - a oceans 7e Mabe. 


| The R UL E. 358 
nm do is the length of each Maſt in Fect 


2 If . — Maſt Ship be 

ample. If t n of a 72 Feet 
Jong; how big mult it be at the lower end? Anl. 24 
Inches Diameter. 


·ũ mix 
n vid th length of the Main- Tod. 
: ln 165 
1 8 fo is che of the Kee), to th 
=_ - che length of the bird length © 
ran Tf the Ship be 76 Feet at the Keel; What 
80 Gill be the Jength of the Main-Yard ? An. 63. 333 Feet, 
1 e eee Che, 


_ na- Vir Mi Terd. 
1 2 22. 8 / 
As 4, is to : n 155 hs f the Main 
best to his e or in — 
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e ee eee 1 71 01 


PROB. 10. 
To find the length of the N 
, The RUL E. 


Firſt find the length of the Main Yard, by! prob. 8. f 

Then ſay, as 5, is to 43 ſo is the length of the Main- 
Yard, to the length of the Fore-Vard. 

u "Note 1. The Mizen-Yard is commonly as long as the 

ore- WW Malt ; the Top-Yards, half as long as the Main, and, 

25 Fore-Vard; the Top-Gallant-Yards half the lengrh of | 

aſt; them, But, 

8 * 2. Tis difficfit (if not impoſſible) to give exact 
Arithretical Proportions, for the building of all ſorts of 
Ships, and fitting their Maſts, Yards, Cables, Cordage, 
and Sails ; by reaſon their Lengths, Breadths, Depths, 
Rakes, and Burthens are ſo variable. And let me add, 
That tis the Opinion of Seamen, That no Artiſt can 

Feet build a Ship, and fit her Maſts, Gt. ſo truly to Proportion; 

: but upon the Tryal of her Condition, they may be . 3 

ect, i mended, I ſhall therefore rh i een + = 

24 this Chapter, with the following | 


PR OB. 11. 


n fd the Burthen of a Ship, or bow many Tu tk 

| 2 by knowing ber Length at the Keel, FO * * 

en, and Depth in the Hold. WT 
the hogs Cx 1668) T0641 RV: Þ Bc F844 . 
Ys 1 ( ) As 1, is to the Length of the Keel 3 vis Az 
hat the 8 at the Midſhip-Beam, toa 4th. (2. As I, is * 
ect, to this th; ſo is the depth in the Hold, to a 33 
As gs, (for Merchant Ships) is to - ſo it chis *h, 0 © 
to the Ships Burthen ſought. Bat: for ſhips of War, 
(where there is an allowance for Guns, Anchors, C ables, 
Maſts, Sails, t. which are all a Burthen, but no Tu 2 
mee; the firſt Term of the third Analogy mult be 10 
. in W' This is the common Rule; but not exact; get it may © 
his ſerve to give a guels at the Tunnage of a Ship; but 
BY ther da Ln deal * dre true Meaſure. 


7 "BY 


Chap. = and ad Fare. 
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Me, Haw (in his Mathematical Companion) tells us 
mate vy as'd by Ship-Wrights, (as he receiv'd i 
| Mr. Cuſtell, Maler- Builder at Deptford.) is thus 
„ (1s) As1, is to the length of the Keel tothe Rake; | 
o i the extreambreadth from Out · ſde to Outſide, toa iſ * 
44h. (2.) As 1, is to this th; fois half the breadth, 
do apth. (3. A8 94, (a fd Number) is to 1; fois 
tts 7th, to the Ships Burthen ſought, - | | 
E - | Note: The Dimenſions mutt be all giren in Feet. 
enk v 
C the Achat res, 
T 
19 er e ? 
S:the Length ofthe ſhorter end from the Fulciment, 
' oF A istothelengthof the longer end from the Fulci- 
ment; ſo is 1, te the Force or Power of that Leaver. 
_  FExanple. If a Leaverbe 10 Feet long, and the Ful - 
i timent or Prop, at two Feet from one end, hat will be 
= - „che Force" of that Leaver? Auſw. 4 Fold. (For, as 
1 2, is to 83 ſo is 1 to 4) i. e. one Man by the help of this 
bk Leaver thus diipos'd; may raiſe 5 a Weight as 4 
Nen (or 4 times as much as he himſelf. can raiſe without it. 
275 {6 R s 11 : ' ; 


* * 
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f what. Poner vill be ſufficient, to raiſe a givenWeight 

pi agi Leer 
Is the diſtapce ↄf the Power from the Fulciment, is 
tothe Diſtance of the Weight from the Fulciment ; fob | 
b the Weight, tothe Power, 


WK 3 
_ v7 
N " — 
* — 8 » 
1 
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= Example. it a Leaver be 11 Feet long, and have a Ful. 
. Ar 0 
”  Kimentat one Foot from one end, and a Weight of a 10 


Chap. VII. Mechanic Pres. 197 
Pound refting on the ſhorter end; What Power 141 
to the longer end, will be able to raiſe this Weight? 
Anſ. A Bower equivalent to 100 Pound Weight? (For, 
25 10, is to 1; ſais 1000 to 100.) Therefore one Mass- 
* thif Leaver, may cafily raiſe 100 Pound . 
eig te . . . { 4% n . 
- Note, Tho' I here ſay, that 100 Pound atthelonger 
end of this Leaver, will raiſe 1000 Pound at the ſhorter 
end; yet by the ſtrictneſs of theſe Mechanic Calculationg, - 
as appears by Prob. 1.) it is but equal to it in Weight; 
and therefore you (pzrhaps) may think it cannot be 
ſufficient to raiſe it; Nevertheleſs my Aſſertion holds 
good, namely, that it will be ſufficient to raiſe it; whi 
e pas by reaſon there is always added to the 
Power of any Leaver, the weight of the longer end, 
which is (many times) very conſiderable ; as will be 
evident from Prob. 4. E 
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„ ROK DS - (vagus 
To find what Weight may be raiſed iy a given Powers with.s 


F 

: As the Diſtance of the Weight from the Fulciment, 14 

to tne Diſtance of the Power from the fulciment; ſo is 

the Power, to the Weight. 

_ Example, Thus, with the fame Leaver, and diſpos d 4 
as was exe vplify'd in Prob, 2. one Man or Power equi 
valent to 100 Pound, will be able to raiſe a. Weight, of - 3 ' ' 


1000 Pound. = 3 

PROM: 7 1 

To find what Weight maſt be apply d to the ſporter end (from 

the Pulciment) of am Leaver, to make it equiponderate 
with the longer end. Or, (which is the ſame thing in off.” 24 

— To 2 what Weight the Leaver vill raiſe CE 

- elf. 5 „ . W 8 5 - 

| Thiscannot be exactly Calculated, unleſs the Leaver 
be ſappor's to be of in equal ze from end to end? | 
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—— Velten, granted, then it may be done. by thi 
= ; LS E 34415) int 1 BU 14 NR | ; 
RR © Nek Bad the Weight of the ele Leaver, then that 
bebe ſhorter end, by ſaying, as: E whole length of 
mie Leser, is to the whole W of it; ſo is the 
TT - wholelength of the ſhorter end, to 9 Weight. Then 
Be”. „Divide the- Length of the longer end, by that of the 
| Yhorter end, and reckon the Quotient for the Nuruber 
places in a natural Progreſſion. kind the Sum of this 
- and by it multiply the Weight of the ſhor. 
| Ferend, and from "the Product ſubtra the Weight of 
*the ſhorter end, che Remainder is the Weight to be 
fded to the ſhorter endy” to ax it * with 
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1 8 Ifthe 1 exem lify'd in Prob. 2 and 3, were re (of 
, aſe Oak.) 2 Inches Diameter; its whole Weight 
will bc about 14 pounds; and the Weight of th: ſhorter 
end about one pound. Therefore (working by the Rule) 
the Wei ht to be be added to the ſhorter end, to make it 
- eqt ate with the longer end, will be found to be 
: le, So that the bare Weight of this Leaver, 
| 55 diſpos'd, will ariſe 54 pounds. ' © © © 

The Method of. ſolving this Problem, I difeover d in 
"Auguſt, 1700. I never could fee it in any Author; 
But for the Verity of it, I have (beſide: Experience) 
* Demonſtration, grounded on the . of the 
* „ ͤͥͤ GOL REY 
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n Force of any Aris in Peritrochio or Whed, 
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. 5 As che Semidiameter of the Axis or Spindle, is to the 
„e of the Wheel; in by. to | the Force of 
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wn. Chap. vat neee, 


Ihe Diameter of the Aris * 5 Tacken 1 DN 2 


that ameter of the Wheel 5 Feet; What will be the Force  . 
her e chat Whed? Ant. 10 Fold, (for, as 3» i to 3 
the ſo is I to 10.) or a Power equivalent to one Pong, ap- 4 
hen ply'd to the Circumference of the Wheel, will raiſe a 
ne Weight of 10 Pound, apply 'd to the Circumference of 


the Axis, or one Man with this Micchanke.” "Pur wil . 
be as ng 28 10 without it. | | 


Fl PR O B. 6. 
) 
neu poper will be ſufficient, to raiſe a given Weiobtz. 
th 5 vitb agiven Wheel. wy 0 4 
Th: RULE. 


As the: Semidiameter of the Wheel, is tothe Semi 


_ diameter. of the A ſo is the Weight to | th 5 
rter Power. 1 


, 
Wbat Power will be ſufficient to raiſe ; a- Weight, of 


1000 Pound, with the Wheel exemplify” d in Prob. "7 
Anl. m Power e to 100 n 


d in 
ice) Tout Fa . maybe ris 2 by 4 given Poor, with. 
the 4 . e 
| "The AUE. „ 


r end- — 7 


1 | peter of the hens ſo OE ee Weiaht. 
2 t 5 

the What Weight i may be rais'd by a Power equivalent” 

e of to a 100 Pound, Wi the Wheel. e ade: in Prob. 
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3333 PROM. 8. 


| md the Force of any Number of Pulleys. © 
— Before _ * ſolve this Problem, it may be 


yg" Spb one or * 5 Pulleys, whoſe Snatch-Blocks 
3 neither Inereaſe nor Diminiſh the Power, 


2. All the upper Pulleys, do neither Increaſe nor 
- Diminiſh the Power; but ſerve only for Conveniency. 


* bong: Premis'd; L this Problem may be folv'd by 


R VIE S. 


1. Tf the endof the Rope be faſtned to the upper 
immorable Snateh- Block; then ſay, as 1, is to 2 


mo is 
| the Number of abs lorber Pulleys, To thi Fore of thol 


But - 

the Rope be faſten · d to the movable Snatch · 
Block : irs add one to the th Proportional found by 
bh * e hy a tots os 


5 EBxuxample. „„ 
1 a dies: viz. two fixed above 5 two 
movable below; What is the force of thoſe Pulleys ? 
Anl. (if the Rope be fixed to the upper 5natch-Block) 
 4fold, (for, as 1, is to 2; ſo is 2 to 4, or one Man, 

tk this Engine may raiſe a Weight four times as 
vie as he can do without it. 
t, if the Rope be faſten d 
Plock of theſe Pulle“ $5 then will 


9 the Jower Enatch- 
ir Force be 5 Fold; 


| cr one Man, by their belp, lbs as Who as bve Mcn 
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| Chap. vil urbane Powers. 


Tofnd what Power. Jill be ſufficient to raiſe à given TOE SF 
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1; ſo is the Weight, to the Power. 
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ROB. 9. 5 


with a given Number of Pulleys. 


Fete Rope be faſtened tothe T Upper eee 


double the Number of 105 pulleys, 
ay, ar Tate more by one, N Ta ' 6 


* AT, 
| e ihe eros wager CN 


Pound; with two lower Pullies, the Rape being ten” 4 
to the IIe s Ae Anſ. A Fowerequle | 
valent to 100 Pound. 
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Tij foi Weight may be rais'd by a given Powers 16 
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- Firſt find che Force of the given -Pulleys e 7 


8.) then Multiply the given Power thereby; the 


Product. is. the . that. may ark by thas 
Power,, 
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A 3 A; ' Fe Ropebe faſtened to the Ker Y Snarch-Blodk; 


5 


-Y — Fr. " * * . * 
: 4 * 
_- * * Vi WV 
” . % Y 


| 2 | b 1 > ; * : ""« P 
L M, b 88 te 3 N 
* — 


What Weight may be rais d by a Power equivalent to 
100 8 e 28 50 e lower Pulleys ? Avfe 3007 


PR Wie I, "The ae of 3 by Pulleys hitherto 
Venated of. proceeds only according to Arithmetical Pro- 


Selon, beginning at 17 ; * if the * be faſten'd to 
the 4 oper Snatch-Block 3 But Pulleys may be 


. : diſpos' gi in another wanner: fo that the Force of the 


_ Power ſhall be DGubled for one Pulley, QuadrupV'd for 
. two, Oftupl'd for three; and if there be four Pulleys 
the Power will equal to 18 and ſo of the reſt. But the 
N Method of this, I hall at preſent pretermit. 


DR O B. 11 
u the Ferce of any Wedge. 


J A 5 Some Welgesan made Wedg-wiſe in thickneb, others 


in breadth. In the Ihr . Caſe; ſay as the 


Thickneſs thick 
Fn ron Þ ofthe Wedge at the Ae bp end. is to 
its Length; ſos x, to the Force of that Wedge. 
3 Note. This Rule ſuppoſes the Wedges to Tertninate in 
a Point, but ſometimes Wedges ofthe later kind, do 
nut ſo. In this Caſe, Subtract the breadth of the narrow 
end, from that of the broad end; then ſay, as that Re- 


ma inder, is to the 2 e e {0 is 1, wy 
=p 8. 8 i 


* 


Fele. 
1. was; be e and 12 Inches long, 


ae at. ooo ot ERS 


termi⸗ 
„ 


diols; I 


"Chap. Vn. r '3 
termin in a Point; What is the Force of that © 
Wedge? Arſ 6 Fold, (for, as 2, is to 12; ſo is 1 to 
6.) or one Man ban be as frong with chis Wedge, 
as 6 Men without it. 

5 


Note. The Power moving a a Wedge is ; Percaſſon; 
is a thing that cannot be ſufficiently explain'd in jew | #1 
Words, anne 5 


'PROB. 12 
N mu usb. 


' The RULE. 


As the Diſtance: of the Helizes or Threads, is ts 

the Circumference of the Circle deſcrib'd = 3 4 

or what elfe you will call it) whereby the Skrew is turn C? 

about'z foi is one, to the Force of that Skrew, 4 A 
| Example. T3YQ19- 2! T6266 7 


- thediltance of the Helixes be 13 3 lb, andthe Hits _ 
de (whereby the Skrew is turn 4 about) ſtick our 3 
Feet from the Centre of the Skrew 5 What is the Force _ 
of that Skrew ? Anſ. 176 Fold, (for the Circumference 
of the Circle deſcrib d by the Handle, will be 22 feet 
or 264 Inches, therefore, as 1,5 is to 264; fois 2, 2— on 
176.) or one Man with this Skrew, will be as Tk 4 
176 Men without it. Or, ſuppoſing the Strength of — 4 
— but equal to a 100 Weight or 112 Pound, he 
wich this) 'Skrew) raiſe a 1 (or preſswitha 7 
Force equal to eight Tuns and 46 Hundred 4 
Lars oe bas ere this MS Ea. 41 


2 15 fra (or + ky” e Aue, bare 50 a. 
lining un. OED 
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E e ale N, Fock V. 
u do its length; ſo is 2 to the ene 10 by 
chat Indining Plain. 
2 e e ne e 
It the Height an Ab Plain: be 2 Feet, and its 
8 Feet 3 What Advantage (ipraifing a Weight) 
b gain'd thereby ? Anſ. A 4 Fold advantage; Or one 
* 2 E Man may raiſe a Weight to the top of that [nclining 
Plain, ascatily as four Men can raiſe the ſame Weight, 
to the ſame Height without the n Plain. 


3 3 PRO B. 14. 
1 1 find the- Height and Length of an Inclining Plain, by the 
Lieth of which, « given Weight mg N 4 
1 2 9 <A Power. Aae . 

2 :The R U * 

The Height * be the ſame with the Height the 

1 Weight i is to, be rais d. And for the length, ſay, as the 
given Power, is to the given Weight; ſo is ne 
1 1 * "WY Plain, to its length. 
4 055 Example. 
13 Abbe rederd . a Weight of zoo Found 
=. the Height of 4 Feet, with a power 8 
BY Pound 3 What muſt be the Height and length of the Ir- 
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_- egg N Anſ. The Height muſt be ae, and the 
4 * 4 . 4 aaks 
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of Strength (in Lifting preſſing and 

b that have been, or may be contriv'd, from 
{\ the Com tion of two ot more of theſe Mechanic Pow- 
are ſo many, that I have not room here, ſo much as 


ho mention them. 1 __ n pho ha * 
following 
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. Te fade Force of arty Machine or Do 4 E, too 
| 1 nne * ; x 
| F | 2a e n. 
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cha. vat: 
Tie RU 

* find. the Space or Nee ee . 

ſame time as the Weight 1s remov id any other 73 

e a ee , * 

Pants: of the Engin; y, as the Motion of the + 2 

Weight, is to the * N ec 10 50 5 rocks > 


Force of that Engin. 5 * 
1 -Y 


In the in commonly ni ala 
and Atis in Peritrochio; 
bez Inches, and 3 Dios cr Keke Feet s 
WW kthis Wheel have 50 Teeth, and the Skrew to , 
one Revolu for each Tooth; and let length of 2 
de Handle or Winch, (b y which the Skrew is turn d | 
bout) be 14 Inches KA is t 1 
Anſ. 400 Fold. Or one Man With this E | 
e MW as frongay 400 Men without it. For v 
e Wl israis'd the ſpace of 11 Inches, (equal to the n- 
i ference of the Aris) the Power (as the. Winch) will 
have mov d 4400 Inches, (fot the Winch makes ORe- 
rotutions,. while the Wheel ma makes one, and e 
yolution of the Winch is 88. Inches 1 he 


v 0 a So 


to tr che Motion 2 Weight, is to 7 B 
o ite Power; Pi i, e 4460, the e ts, „ 
* Queſtion: ; ” £3 8 8 x» ” 
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Book, 


e 
2 a 2 Pirinibt, be 

Inches, and have 5 Leaves, or 40 Tn 
. ber Boy: to ſt to it a Wheel of 40 Teeth, 
A Pp | Pition''of bye Leaves; what muſt be the Diameter 


„ a. branch Wheel or Pinion?” 29 N erz of an 


* © 7 bas 7 5 2 z = $6. R 0 B. ONE : 4 3 
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ME. 
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*＋ "Y ks 


the and 1 Minue 
pram 24 tl 115 PU „ 5 
3 "The X U k. 5 
* © Divide (ihe Number of Teeth. in) way Wheel 
| ew t Wheel or Fuſy, to the Crown Wheel, or 
bel) by the (number of Leaves in the). Fi- 
mon i Long and. 5000 ly all the C tients one into 
rm, and tho laſt Pro | by te Nuns 
der of. Teeth in the Crown' (or 535 
. multiply this laſt Product by to 4. 9 this 
y_- li Prodoch gives you the Þ of Bestes in one tur 
ef thegreat or 
Then di Prign mes ary the Pinion of Report, 
2 . Quotient multiplyche Number of Beats (but 
© now found) in one Turn of the Hand or 12 Hours, 
- Phereforc, dividing” chat Product by 12, the Quotient 
is * n Hqur ;. And if this ; Quotient be divi- 
1 E- | the Quotient will be the Beats in a Minute: 
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the 2 ee tothe Arbe ot ins Contra 


0 Beats in on 


one turn of the Great Wheel, and the Produ is 242342, + : 4 
' which being divided by 123. gives 40196, dhe; Benz in I 


o 
— 3 $ 
, - ® ul - 
* 
, % 5 4 : 4 * 
* N F * '% , = - % , * 
$ 3 . % . * * * - 
r * F 9 * 
. is 7 % . IN - * 12 
rs p ” = ＋ . . * 
N 7 * 8 : " - * W * 
- +4 - £1 i 3 r . : "on : " > > 
1 % N * — ” þ 3 * * 8 * * hd ws 1 
: n 5, 2 * AV ; 0 3 
D 5 „„ * 1 . 


- . ” * * "© _ 8 N LE p Tn F — — o * i 4 4 FW, 7 
2 * N * 


N "ka, 
— 


n Atoms, 


— 


 Letthere be a Winch oo "EY whoſe Texthare, 1 
xcordipg to the followieg Number. 1 


Felt The Ce Wheel, (Number zz Tesch) uro. 
log thy Pinion (Number 3.) fi d to the Arbor of the _ 
ſecon 

Secondly; * The lbeond: Wheel, (Number 45,) turning 


©. Thirdly, The: Contrat-Wheel,) Number,go,} cut 

ee ee, 5, Ifir d to the Cree Wheel. 
Fourthly, The Crown Wheel, Number 17, working _ 

upon the Vallats, Number 2, .. 

Thus for Watches of 4, Wheels ; but for Watches of 

five Wheels, there willbe actir@ Whoel before the c 


EY 
x 5 
* i*& 
— * 


trat Wheel: 1 f { 


Fifthly, The Pijon'of Report. fix'd.co-the . OP A 


heel, (Number 4,) turning the, Dial. " 
Ne Wunder Tg * rte the Hand abour6n, . . 


| . 17 1 


Now, let it be ped. to "End hom inlay Res this 7 
atch makes in an r, or a Minute. To anſwer 


this Queſtion, I work byrke Rule dividing each Wheel 


by its Pibion, and find; the Quoticnts, to che t a. 
Wheels: (divided by their Pinions) te be 1 ER 


ee ogthes prodiine 20 (whic a „ 
Number of the'Crown=Wheel, to one Fürnn 


of. the Great Wheel; 3). which being multiplied by x7, ⁴ 
. mber of Teeth in the Crown Wheel, and that 
ut. by 2 we, Pallats) produces” 26928, ( * 


Great Wheel. (ene mw 
Da Read divided 4555 Pinion of Rex —_— 
tient is 9, by which I multiply 26928, (the Beatsin . 


the Beate in (one turn of the Hand, or) 12, Hours, 


an ag _ being divided of 60, ny 2 
5 3 a 


268 „ /Book1Y, 
i ſanemhat abore 2365, the Beats in bY || Minute, 
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* Tie . Time of 2 Witch's OY 3 med 
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= * . dhe Beats in one Tarn. efiche Great Whedo 
+ . the Beatin one Hour; ſuppoſe as there alſo, 207965 
os che contindance of the Watch's going in Hours, (ſup- 
bY. "35 "Kt 160 t the PRI, of 50614-2009 
. a0” EW K e e | 5 8 Ihr. j-4 ö 


- +44 


= Boots, "and Tens of the 15 n 
_ Honrs the Watch will go. © beter" 
0 Wo. 3G Þ * ade AUE. 027 ; 


e node if 8 eats 
ue To 1 | 2229 255 
Nee the Turns of the Futy,. (oppo 12 to 
by ce of Ye WO gay | Hours. 
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4 1 of ths Fuſhs' . mont 
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_, To... F - "The K N 5 7 

= | the Nee of Tora o the boch 
3 1 Pig continuapee of the Watch 11 in 
=> 2 ſe 1 6.) ſo re be Beatz in ont, (fuppoſe 20195,) 
1 * io 85200 3 Jeats in ohe'T1 Kent Be fue 921 
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10 n e yang. 
(ſuppoſe 16, ) is do the Number of Turns of the 


070 Copel 12,) ſo are the Beats in one Turn of the 

Tot appoſe 26928,) to 20196, the Beats in an Hour. 4 A 
| 501. ED Bi e "2 

el ot Dj the Bears in one Turn of 'the Faſy,, and the „ . 

is to er the: Kors of the Bat, (hi bick are always 22, 4 

196, 24.) 75 r en _ id pen lle Pinion 0 

(ſup· VE Os. 


We 


Ad Beats in one turn of ths Great Whe gr khr 
(ſuppoſe 26928,). is. to the beatz in an Hour (ſuppoſe 8 
2 ſo is the Hours of the Face, (ſuppoſe 12, to © | | 


* che Quotient of the Hour-Wheel (or Dial- Wheel) 
3 divided by the Pinjon'of Report, i. e, the Number of 
18 1 hand ber 36/2 in one Turn” 2 
o the a n 1 LOS | Xt „ "4.7 
ſo s pu B. "ths: Fe I TR IF 
2) to Auth wo to find - phat: Quotient muſt be, Lil apa „ 
5 "Pinion. 1 Report 5 by knowing the. time of the. 2 3 
7 5 Faun the Turns of the Fu, andthe kuf al the Foe, _— 
ch : mne UE -Y 
if the | As the Hour; of the. Watch's gving; (fp 16% | 
. are e enero __ OT * ſo are the 1 
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. Minite, & to the Square of Ga,) 3600 3, on 
BR ng 10 re ee N NC 

EL 2.76 | Example, . ! | 


Tf aWatch make 120 Beats in a Mivtes 3 
Fu ie ende hm ber Anſ. . 8 Inches, 7.6. eerint 
S 1 For, as 14600 into 36 5 ſon 39.2 
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kek 1 K UL E. 

n, A Bock l c 
Ne te OR in Inches) gives, f Is, to 39.25 85 
N doeh dae, SG, 


82 chy the . Rule, ) as the gh fi wehe) 
28 & 25 ſo is (the Square of 60,) 3600, to 
5 r Dendvlum be propbsd, 
Tube 
the Wheels of the Watch) muſt be 
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k - Wiel, and Detent-Wheel, which more round 

"in this Proportion. The Count-W heel commonly 

moves tound once in 12, (ſometimes in 24, Hours. 
Wheel moves round commonly every froke 
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1. That 
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| Strokes in one Turn of N 
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| the Strokes in one Turn of the Fuſy; ſoare the Turns of 
the Fuly, to the —_— the Cloc 5 Contiruance 


ſo 
many Turm hzvich Detent- Wheel to one Turn of e 
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2. That, as ma Pins as ars in the Pin-Wheel. 


Pin-Wheel. Or, 9 0 5 is the ſame thing i che 
der of Pins in the Pin- Wheel, are equal to the ene 
of that Wheel divided by the Pinion of the Betent- xj 
Wheel. But if the -Detent-Wheel moves but onoe | 
round in twd-Strokes of the Cock, then the laid Quo- 
tienvis but half the Number of Pins. 2 
2. As many Turns of the Pin- Wheel as are requit d — 
to make the Strokes (which are 78) of 12 Hours, fo. _ 
many Turns muſt the Pinion of Report have to turn 5 
wund the Count-Wheel once. Or thus, divide 28 by . © 
the Number of Striking Pins, and the Quotient ſhall” © 
be the tire of the Pinion 9 All this 
is, in nion as 18 en : 
de ß d tothe Arbor of the Pin · Wheel. 
Theſe following Rules. oh be of 0” 9 
pre ef Calelarion, „ 13 
| RULE. * . 
As the Number of Turns of the Great Wheel or Fuly, 
is tothe Days of the Clock*s Continuance or going ; ſo 
is (156) _— Number of Stroke in 24 Hours, to the 
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R UL E. f 
As (156,) the Number of Strokes in 24 Hours, is to 


e b ech is 80 (56, | 
che Strokes in 24 Hours; ſo is the Days of: the Clock's "ff 
Continuance, te che Numberof rene De u ol 


e he; "RULE/ 4. „ 
erer Strokes in — i 


er in all its Turds of the Fuſy, is to the Turns of the ; 


Fuſy; ſo is (78,) the Strokes in 12 Hours, to the | 
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30 Pounds, to keep it in Motion; the Place 
were the wei wee deſcends be wg Feet, and that this 
*Deſceht ſerves for 12 Hours. Eet it be requir d (with 


as * Deſcent of the weight) to make this Clock 
12 Hours, (which may be done by adding a fingle 

ley to the weight 3) what weight” (in this Cafe) muff 
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As the length of it in Feer, is to the Square of ity- 
* thickbek in Inches, multiply d by its breadth in Inches, 
ſo is the Strength (viz. how much weight it will bear, 
when diſpos d Horizontally, and 2 — by the ends 
with convenient Blocks or Fulcyay. and the weight hang d 
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2. That this Rule is general for all kind of Timber; | 

if the Strength (viz. What weight it will bear) of a 
an Inch <quare ard a Foot (of each ind of 


imber) be firſt known, or found by Experience. 


3. That the Strength of a piece an Inch Square. anda 


Foot long, being known; 5 it muſt be be et Tergzin in 
the foregoing Analogy,” 
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. Neduce the given time into ee an Hour. 
Then ſay, As 1, is to 1400, or to 84.8484 ſo is the given 
Time in Seconds, to the Diſtance in Feet, or Perches, 
that a Sound will üyin that Time, 

L 18 V2 K IS as \ \ I\\ Other wiſe, 8 105 8 by 4 24 "Iv 
Withontedtcing thegiven Fine into S8copds,. Work 
thus: If the Time be given, in Minutes or Hours, ay, 
1, is to 15.9, or to 971.555 ſo is the given time in 
Minutes, or Tours, to the Diſtance im Engliſh Wiley 
:that Sound will in that time. ; 
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git Miles; you may ſay, as 1400. or 84-8484, i to to 
12 a is the Diſtance propos 


'd in Feet, or 
1 in Seconds, that a. Sound erb 
b, if * Diſtance propos d excerd 15 Milles ; vo mn” 


opos'd in Miles iſh, to the Timein Minutes, or 
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; will Sound be a flying 40 Miles? 2257 
Minutes, i. e. a little above two ee er I 

Note 1. That this Chapter is w holly new,nove of iro >= 
my. knowledge, 2 ever Publiſh' 

2. That the Groùnds of theſe 5 Philoſophical Pro- 
blems, (and many more, which to m y knowledge were i 
never made Public,) together with a larger Account - I 
of them, and. many Curioſities relating to them, 2 
the Reader may find in my Philoſophia: mage Shar by Phi . 
loſopbical Exper iments and- Obſervations reduced to. Practice; 2 
which I may ſhortly preſent. the World with, if this - 
find but a kid Rece ion. And therefore I am unwillj 
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Propoſitigns from un. * 1 _ ae his tins lt the a 
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